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Preface

The purpose of this study was to analyze the
association between the perceived importance of management
skills and management level; also to assess the most
effective means of developing each of those management
skills. I first conducted a literature search and compiled
a list of common management skills and dévelopment methods.
Armed with this knowledge, 1 then distributed a survey to
the many "experts'" (managers) in the USAF. Their grea;ly
appreciated éffofts made this study possible.

The results indicate a high degree of association
between per;eived skills importancg and management level.
Although less conclusive, experience is the overwhelmingly
preferred development method. This information, and
~continued study (especiﬁlly éf development methods) will
greatly contribute to AF manager career devglopment.

I coula not have completed this research wi}hout the
help of several individuals. I sincerely thank my thesis
advisor, Dr. Michael Heberling for helping me "take that
hill," and my reader, Dr. Richard Murphy for pushing me ever
tbwards perfection. I thank Mr. Teddy Houston, SAF/AQZ, for
his sponsorship and support when needed. A special thanks
to Professor Dan Reynolds for his expert statistical advice
and undying enthusiasm. Finally, of course, I thank my wife
Cathy for her many "sleepless" nights whilst I toiled

endlessly (seemingly at least) towards graduation.
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Abstract

"/ The purpose of this study was to analyze the
association between the perceived importance of management
skills and management level; also to assess the most
effective means of developing each of those management
skills. Data collection involved a two step process.
First, a literature search was conducted to compile a list
of common management skills and development methods.
Second, from this knowledge a survey instrument/kféqﬁesting
respondents to: rank skill importance, select preferred
development methods, and provide qualitative comments)-was
created and distributed. Data analysis iaciuded three basic
methodologies: 1) non-parametric statistics, 2) frequency
distribution analysis, and 3) qualitative analysis. The
results indicate a high degree of association between
perceived skills importance and management levely (11 of 14
skills were significantly (statistically) associated).
Further, 13 of the 14 skills had a consensus of prefer:-ad
development methods (with experience as the predominant
choice). The topic of development methods requires further
research. The evidence suggests that the Acquisition
Professional Development Program is basically sound and

could be improved with only minor changes.-~ -
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AN ANALYSIS OF AIR FORCE MANAGEMENT CAREER
DEVELOPMENT BASED ON TIMING OF SKILLS NEEDS AND
EFFECTIVENESS OF DEVELOPMENT METHODS

I. Introduction

Background

The acquisition workforce has been under intense public
scrutiny over the last several years. An excerpt from
Appendix K of the 1986 President's Biue Ribbon Commission of
Defense Management highlights this fact.

The business judgements, qualifications, ethics,

and motivations of today's defense acquisition

personnel are major topics of debate for the

press, Congress, and top level of the Executive

branch and military hierarchy (Market Opinion

Research, 1986:165).

The findings of the 1986 study resulted in (among other
reforms) the establishment of a structured career
development path for Air Force executive managers. This
career path established mandatory minimum certification
requirements in the areas of education, training, and
experience. A more recent development, the passage of "The
Defense Acquisition Workforce Improvement Act" (commonly
known as the '"Mavroulles Bill), goes even further. This Act
establishes minimum requirements for all acquisition
disciplines (not just program management) at all

responsibility levels (not just executives). The intent is

to establish and improve the quality of the overall




acquisition corps. The immediate result to Air Force
officer personnel has been the recent publication of Air
Force Regulation (AFR) 36-27, Acquisition Profession
Development Program (APDP), dated 26 Dec 90. The APDP
establishes minimum requirements for certification levels
for all acquisition disciplines. Chapter 11 of AFR 36-27
more specifically describes the Program Management
Professional Development (PMPD), which is the focus of this

study. - e

Definitions .

To ensure a common understanding of the terms described
in the subsequent paragraphs, several definitions are
provided. The Air Force has management lgvels which are
comparéble to commercial management'levels. Junior
Managers, Middle Managers, and Executives in the commercial
world are analogous to "Acquisition Project Officer,". -

Acquisition Management Officer,'" and "Program Director" in
the Air Force. These three management leveis are grouped
below. The group numbers and titles defined below shall be
used interchangeably throughout this document. These
definitions are summarized from AFR 36-1, Officer
Classification, dated 15 Sep 90. |

Group 1l: Acquisition Proiject Officer: Air Force Specialty
Code (AFSC) 2721/2724 - Responsible for assisting in the
planning and management of system, subsystem or equipment

acquisition programs. Ranks: 2Lt through Major. Note
that the AFSC 2721 designates entry level personnel.

[ ]



Group 2: Acquisition Management Officer: AFSC 2711/2716 -
Responsible for system, subsystem or equipment, or overall

aspects of the program management effort. Rank: - Major
through Colonel. Note that AFSC 2711 designates entry level
personnel.

Group 3: Program Director: AFSC 0029 - Responsible for
executive supervision in acquisition program management.
Rank: - LtCol through Colonel.

For the purposes of this study, the terms "manager",
"program manager", "project manager", "project officer", and
"acquisition manager" are assumed equivalent and shall be

used interchangeably throughout this document.

Statement of the Problem

The development of various management skills at the
appropriate program manager's career phase is key to the
acqgisition corps’' mission. The Air Force PMPD
certifiéafion requirements specifically épply to the three
management groups defined above. These certification
requirements provide a framework for a program management
career path. This career path is the key to the development
of the Air Force‘manager.‘

| The importance of project management training

becomes particularly clear when you look at the

typical career path of a project manager

(Thornberry 1987:60).
Which skills are needed at each management level is not
specifically known. Further, at what time in the manager's
career should each development method, or combination of

methods, be provided to most effectively develop the skills

needed has not been substantiated.




A study of the common skills needed by managers, which
skills are most needed at each management level, the common
development methods available to managers, and the
effectiveness of these development methods may provide

information needed to better equip Air Force managers.

Justification of Research Effort

The need for management skills has been well documented
(see Chapter 2: Review of the Literature), all of which
agree that management skills are key to managemént success.
The specific skills which are needed is also well
documented, but with less agreement as to which are the most
important skills. There is still less agreement as to the
methods for developing these skills and which are the most
effective. Finaily, the skills required by program Managers
is by no means static.

However, experience shows thét the relative

importance of these skills varies with the

management level you are on and the type of

responsibility you have (Badawy, 1982:20).
It is not feasible to develop all the skills needed for al.
the management levels all at once. Thus, timing the
development of the skills required at the appropriate

management levels would result in an "ideal" career path.

For the purposes of this study, Ideal Career Path shall be

defined as follows: The career path that provides the
development method(s) best suited to develop the management

skills needed when they are needed.




Research Objectives

The ultimate goal of this research is to develop an
"ideal" career path (as defined above) for Air Force
managers. This ultimate goal can be more distinctly
segregated into four research objectives:

1) Compile a list of common skills used by managers, 2)
Determine the relation between skill importance and
management level, 3) Compile a list of development methods
available to Air Force managers, and 4) Determine the
development method(s) most effective in developing each
skill. Research Objectives 1 and 3 do not require
hypotheses. Research Objectives 2 and 4 do require
hypotheses but cannot be stated until Research Objectives 1
and 3 are met. The literature review in Chapter 2 shall be
used fo meet Research Objectives 1 and 3; thus thev
hypotheses for ﬁesearch Objectives 2 and 4 shall be stated

at the end of Chapter 2.

Scope and Limitations

This study is limited to‘the PMPD portion (Chapter 11)
of AFR 36-27, APDP, dated 26 December 1990. The other
acquisition disciplines not included in this study are:
acquisition logistics, communications-computers,
comptrollrr, contracting, developmental engineering,
manufacturing and quality assurance, science and technical,
and test and evaluation. This regulation only addresses Air

Force Officers (up to the rank of Colonel); other Department




0f Defense managers and Air Force civilian managers are
excluded from this study. This study will focus on the
career development of nonrated Air Force Officers, however,
many of the findings will be applicable to rated Officer
career development as well. The development methods will be
limited to the ones described in AFR 36-27 and are
specifically defined in Chapter 2: Review of the

Literature.




II. Review of the Literature

Introduction
The complexity of management requires managers to
posses a breadth of skills. Consequentially, effective
career development is vital to competent management.
Managing is not a narrow vocation. It is neither
science nor profession. It calls on all the best
resources of colleges and universities as one of
the most dynamic, intricate and necessary of human
arts (Dill, 1989:57).
The purpose of this chapter is threefold: 1) Meet Research
Objectives 1 and 3 by reviewing literature describing common
management skills and development methods available to Air
Force managers, 2) Review additional literature describing
career-development philosophies and previous Air Force

findings to.fécilitate test instrument design, and 3) Using
- ]

both, state the hypotheses for Research Objectives 2 and 4.

Management Skills
This section will focus on the skills commonly required
by managers.
There is no single magic formula for successful
program management. However, based on years of
experience it becomes apparent that program
managers must possess specific skills (Thamhain
and Wilemon, 1978:100).
The assumption that the most skills are learnable and not

unique to certain individuals or personal attributes is

documented:




However, all categories taken together, 94% of

project management skills seem to be learnable.

The real significance to management is that skills

don't just happen by chance or are the attribute

of especially gifted people, but they can be

developed systematically (Thamhain, 1989:654).

The literature reviewed identifies 3 major categories
of management skills: technical, adminstrative, and
interpersonal (Thamhain, 1989:653). As stated in Chapter 1,
the skills required change as managers progress. This is
the driver for the need for effective timing of skills
development. A graphical representation of the three major
skills categories as a function of management level is
provided in Figure 1.

There is an extensive amount of literature describing
the topic of management skills in commercial industry. The
skills described are common to all managers.- Not'all the
sources described the same listing of needéd skills, nor did
the sources define the skills the same way. For the purpose
of this study, all of the sourced skills have been grouped
(and defined) into 14 distinct skills. Any author that
indicated the need for the skill, or was used to define that
skill is sourced. A list of the 14 common management skills
is provided (alphabetically) below. This author's
definition and applicable sources are included for each
skill.

Controlling - The ability to pro-actively assure maintenance
of and adjustment to the project resources, plans, schedule,
and budget, in the continuous evaluation of the achievement

of project goals (Badawy, 1982:8-9; Schlick 1988:22;
Stuckenbruck, 1976:43).




Types of Skills

Managers
(Exscutives)

N\

Interpersonal Skills~

2nd-Level =

Figure 1 - Management Skills Mix (Badawy, 1982:21)

Decision Making - The ability to define, evaluate, and
select (or recommend) alternatives weighing all pertinent
project priorities (Badawy, 1982:18; Mintzberg, 1989:322;
Thamhain, 1989:652).

Information Processing - The ability to read and/or listen
to data and then discern relevant information (Badawy,
1982:18; Mintzberg, 1989:322).

Leadership - The ability to provide direction, vision,
goals, and inspiration to the group (Archibald, 1976:54;
Badawy, 1982:9; Posner, 1986:53-54; Stanely, 1988:17;
Thamhain, 1989:654; Thamhain and Wilemon, 1978:101).

Motivation - The ability to provide incentives and an
environment conducive to getting the most out of each
individual on the project team (Badawy, 1982:9; Mintzberg,
1989:322; sStuckenbruck, 1976:41; Thamhain, 1989:652).

Oral Communication - The ability to converse with, brief,
and listen to supervisors, subordinates, and peers
(Archibald, 1976:54; Badawy, 1982:9; Beth and Goel,




1990:583; Posner, 1986:54; Schlick, 1988:22;: Stuckenbruck,
1976:44; Thamhain, 1989:652).

Organizational Politics - The ability to "understand how the
organization works and how to work with the organization”
(Thamhain and Wilemon, 1978:103). Includes both internal
and external diplomacy needed to compete for and secure
additional resources (Badawy, 1982:10; Thamhain, 1989:654;
Thornberry, 1987:61-62).

Planning - The ability to create and revise the project
strategy defining what, who, when, and how the project goals
will be accomplished. Includes project schedules and budget
programming (Badawy, 1982:8; Beth and Goel, 1990:583;
Schlick, 1988:22; Stuckenbruck, 1976:43; Thamhain and
Wilemon, 1978:102-103).

Project Organization - The ability to divide the overall
project into component tasks and structure them to achieve
project goals. Includes the ability to arrange key events
like meetings or reviews (Badawy, 1982:8; Posner, 1986:53-
54). .

Resource Allocation - The ability to implement trade-off
decisions and assign the existing resources accordingly
(Mintzberg, 1989:322; Schlick, 1988:22; Thamhain and
Wilemon, 1978:102-103). .

Stress/Conflict Management - The ability to anticipate,
react to, and introduce, conflict to furtlier project goals
(Badawy, 1982:8; Mintzberg, 1989:322; Posner, 1987:210;
Thamhain, 1989:652,654; Thamhain and Wilemon, 1978:102).

Team-Building - The ability to identify, acgquire, and
integrate functional members into a single project team
(Posner, 1986:53-54; Schlick, 1988:22; Thamhain, 1989:652;
Thamhain and Wilemon, 1978:101; Thornberry, 1987:60).

Technical - The ability to understand, converse in,
evaluate, and balance the technical concepts, applications,
and trends of the project (Badawy, 1982:18; Posner, 1986:
53-54; Stanely, 1988:17; sStuckenbruck, 1976:46; Thamhain,
1989:654, Thamhain and Wilemon, 1978:102).

Written Communication - The ability to create, revise, and
review documents to/from supervisors, subordinates, and
peers (Archibald, 1976:54; Badawy, 1982:9; Beth and Goel,
1990:583; Posner, 1986:53-54; Schlick, 1988:22; Thamhain,
1989:652-654).

10




Skills Development Methods

Knowing which skills are needed at each stage of a
manager's career is only a part of the problem; how to best
develop each skill is another dilemma. '"The p?oblem is not
just one of identifying the skills but also how to teach
them" (Heimovics and Herman, 1989:299).

AFR 36-27, Acquisition Professional Developmént Program
(APDP), Chapter 11, Program Management Professional
Development (PMPD), lists the development methods available
to Air Force Officers. The PMPD uses a table (11-1) to
indicate the development methods to be completed for each of
it's three certification levels (I, II, and III). The
devel opment methods are grouped into three major categories:
1) Education, 2) Assignments and Experience, and 3)
Training. The requirements of a fourth category,
Professional Military Education (PME) are defined eaflier in
the regulation (Chapter 2). For the purpose of this study,
all of the development methods described or implied by AFR
36-27 been grouped (and defined) into 14 distinct
development methods. . The 14 development methods available
to Air Force Officers are defined below (AFR 36-27,
1990:35).

Project Officer (PO)/Program Manager (PM) Experience - an
assignment where a person is responsible for cost, schedule,
performance, reliability, and maintainability of a system or
sub-system being developed, modified, or produced by a

program office or similar organization.

Observational Experience - an assignment where a person
works for or in support of a PO/PM in a functional role

11




(such as engineering, configuration, logistics, contracting,
program control, etc.).

General Acquisition Experience - assignments in support of
acquisition but not in a program office (such as a test
organization, laboratory, Contract Administrative Services
organigzation, etc.).

Operational Experience - any assignment that gives the
incumbent a first hand experience of operational user
mission functions (includes aircrew, missile launch
officers, maintenance, munitions, etc.).

Headquarters Experience - any acquisition-related assignment
at a Headquarters (HQ).

General Training ~ Seminars, Workshops, Symposiums, or
Instructional Briefings.

Short Courses - courses lasting less than 1 month intended
to teach specific skills (such as SYS 100, 200, 400 or
Professional Continuing Education (PCE) specialty c¢ourses).

Long Courses - courses longer than 1 month intended to
develop broad skills and concepts (such as Defense Systems
Management College (DSMC) Program Management Course (PMC) or
single courses taken at a university not in pursuit of a
degree). ’ :

Technical Bachelor's Degree - accredited bachelor's degree
in science, engineering, or computers.

Non-Technical Bachelor's Degree - accredited bachelor’s
degree in disciplines other than science, engineering, or
computers.

Graduate Degree - accredited Master's or Doctorate degree in
any area. '

Squadron Officer's School (S0S) - any method (residence,
correspondence, etc).

Intermediate Service School (18S) - or equivalent, any
method.

Senior Service School (8SS) - or equivalent, any method.

Career Development

The combination of perceiving which skills are required

when and perceiving which development methods are most

12 *




effective in developing those skills will provide the
ingredients needed to develop an "ideal" career path; the
goal of this study.

Properly employed career development..., plus a

more precise understanding of the skills of the

effective manager, will give us a much higher rate

of return on human resource investments in manager
development than we have gotten in the past

(Pearse, 1974:3).

Due to the broad nature of the daily activities encountered
by each manager, too specific of a career plan would be
ineffective.

neither you nor I knows what the big issues

will be when today's students are at the height of

their careers... We have to give them a breadth of

education that will prepare them, not for the
problems we know today, but for the problems that

we don't know today  (Johnson et al, 1986:19).

The general nature of skills-needs based upon management
level, however, suggests the general timing of the various
development methods would result in more effective career
development.

. managers contend that the training must be

timed pretty specifically in order to have any

significant affect on them

(Zemke, 1985:50).

A significant number of sources emphasize that of the
three major development methods categories (experience,
training, and education), experience is the critical one
(Archibald, 1976:56; Beth and Goel, 1990:583; Johnson,
1986:146; Schlick, 1988:24-25; Stuckenbruck, 1976:47;

Thornberry, 1987:61). Thus, career development must be

13




structured to accommodate the "need"” for experience and
breadth of experience.

The future project manager, therefore, usually has

had to learn his skills by experience. For this

reason it is extremely important that the project
office provide an effective training ground for

these future project managers (Stuckenbruck,

1976:47).

The overwhelming agreement that experience is the best
teacher might lead one to discard (or seriously curtail) the
other developmant methods. This would prove ineffective for
two reasons. First, development by experience can be costly
to the organization.

Actuallj doing the job is perhaps the fastest way

to understand a job, but understanding the job

doesn’'t necessarily translate into ability to do

the job. With million-dollar projects OJT can be

a high risk strategy (Thornberry, 1987:61).

Second, experience by itself can be very limited; combined
with other development methods it can provide more
cultivated lessons.

The skills required by project managers can only

be developed through actual experience on

projects. However, this development can be

accelerated, and the effectiveness of the managers

increased, through appropriate development and

training... (Archibald, 1976:56).

Finally, some of the literature proposed the theory
that a technical undergraduate and management graduate
degree provided the best educational combination for
effective program management (Lopez, 1987:7; Solberg and

Steiner, 1972:29; Stuckenbruck, 1976:46; Thamhain and

Wilemon, 1978:102).

14




There was, however, little empirical research to
substantiate this theory. Air Force references, however,
tend to accept the theory.

Supportive references almost unanimously agreed

that a SPO manager's ideal formal education should

consist of a bachelor's degree in engineering,
followed by about six to eight year's experience

and then a master's degree in management (Solberg
and Steiner, 1972:29).

AF Acquisition Career Development - Past Findings

Two recent theses have studied AF Officer management
career development: '"The Impact of AFSC Regulation 36-5 on
the 27XX Career Field" by Captain Kevin Lopez
(AFIT/GSM/LSY/87S-17), and "Relative Importance of Selected
Subject Areas for Acquisition Project Officer Training" by
Captain Scott Smith (AEIT/GSM/LSY/BSS-ZG). Both are
relevant building blocks to this research and thus will be
discussed briefly.

Captain Lopez's thesis studied the perceived acceptance
of the then new Air Force Systems Command Regulation 36-5,
Acquisition Management Professional Development,-dated 9-Sep
88, which first introduced a definitive acquisition career
path certification process. The regulation established four
certification levels (which correspond to the three defined
in AFR 36-27). The requirements for each certification
level were divided into the same major development methods
categories described earlier. The pufpose of the study was

to determine the perceived agreement of the "critical”

15




nature of the various development methods in relation to

acquisition career development. These findings are quite
relevant since these same development methods are cited in
the new acquisition career path certification process (AFR
36-27). These findings substantiate the claim that the
devel opment methods are perceived to positively contribute
to manager development.

In general, the findings for the five
investigative gquestions established a positive 4
relationship between AFSC Regulation 36-5 and
Career development. In addition, the results of
the supplemental study determined that the
regulation’'s Acquisition Career Development model
has the potential to improve the quality and
development of the 27XX career field (Lopez,
1988:61).

The specific survey findings indicate a profound agreement
(greater than 70% "stroﬁgly or moderately agreed" each .
development method was critical) that the development
methods available to Air Force officers are critical to the
Air Force manager's career development.

Captain émith's thesis studied the specific course
curriculum for the acquisition training courses (SYS 100,
SYS 200, and other specialty courses). His objective was
different, but built upon Captain Lopez's findings. -

This research on the other hand, looks within the

training courses for information applicable to the

continual "fine tuningf effort to update and

improve acquisition training (Smith, 1988:10).

The findings of this second thesis recommended a few

curricula changes, but in géneral found the course subject

areas satisfactory.




This indicates that the training courses have been

designed to satisfy the needs of the SPO

personnel, and in general are doing a good job of

.t (Smith, 1988:57).
Bui'4ding from the results of these two previous theses, this
study acknowledges that the development methods of the APDP
are accepted and viable. The previous studies concentrated
more on development methods and curriculum content; this

study more broadly attempts to study the timing of the

previously validated development methods.

Research Hypotheses

Having compiled a list of 14 management skills (defined
earlier), hypotheses for Research Objectives 2 and 4 can now
be stated. There are 14 hypotheses for Research Objective .2
and 14 hypotheses for Research Objective 4 (one~for each of
the 14‘1isted management skills). The hypothesee will each
be stated and tested as null hypotheses. Research
hypotheses for Research Objective 2 and 4 are provided in

Tables 1 and 2, respectively.
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Table 1

Research Objective 2 Hypotheses

RESEARCH OBJECTIVE:

importance

Determine the relation between skill
and management level.

RESEARCH HYPOTHESES:

2A. There
importance
level.

2B. There
importance
management
2C. There
importance
management
2D. There
importance
level.

2E. There
importance
levels.

2F. There
importance
management
2G. There
importance
management
2H. There
importance
level.

2I. There
importance
management

is no association between the perceived
of the Controlling skill and each management

is no association between the perceived

of the Decision Making skill and each

level.

is no association between the perceived

of the Information Processing skill and each
level.

is no association
of the Leadership

between the perceived
skill and each management

between the perceived
skill between the management

no association
the Motivation

is
of

is
of
level.
is no association between the perceived

of the Organizational Politics skill and each
level.

is no association between the perceived

of the Planning skill and each management

no association between the perceived
the Oral Communication skill and each

is no association between the perceived
of the Project Organization skill and each
level.

2J. There is no association between the perceived

importance
management
2K. There
importance

of the Resource Allocation skill and each
level.

is no association between the perceived

of the Stress/Conflict Management skill and

each management level.

2L. There
importance
management
2M. There
importance
level.

2N. There
importance
management

is no association between the perceived

of the Team-Building skill between the
levels,

is no association between the perceived -
of the Technical skill and each management

is no association between the perceived
of the Written Communication skill and each
level.

N
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Table 2

Research Objective 4 Hypotheses

RESEARCH OBJECTIVE:

IR

most effective in developing each skill.

Determine the development method(s)

RESEARCH HYPOTHESES:

4A. There is
method(s) for
4B. There is
method(s) for
4C. There is
method(s) for
4D. There is
method(s) for
4E. There is
method(s) for
4F. There is
method(s) for
4G. There is
method(s) for
4H. There is
method(s) for
41. There is

method(s) for

4J. There is
method(s) for
4K. There is
method(s) for
skill.

4L. There is
method(s) for
4M. There is

no consensus of preferred development
the Controlling skill.

no consensus of preferred development
the Decision Making skill.

no consensus of preferred development
the Information Processing skill.

no consensus of preferred development
the Leadership skill.

no consensus of preferred development
the Motivation skill.

no consensus of preferred development
the Oral Communication skill.

no consensus of preferred development
the Organizational Politics skill.

no consensus of preferred development
the Planning skill.

no consensus of preferred development
the Project Organization skill.

no consensus of preferred development
the Resource Allocation skill.

no consensus of preferred development
the Stress/Conflict Management

no consensus of preferred development
the Team-Building skill.
no consensus of preferred skills

development method(s) for the Technical skill.

4N. There is
method(s) for

no consensus of preferred development
the Written Communication skill.

Conclusion

The literature review has resulted in the compilation
of 14 common management skills and 14 development methods
available to Rir Force managers. . Thus, Research Objectives

1 and 3 have been met. Subsequently, the hypotheses for
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Research Objectives 2 and 4 have been stated. The
additional literature reviewed will facilitate test
instrument design. The method of collecting and analyzing
the test instrument data is discussed in detail in Chapter

3: Research Methodology.
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I111. Research Methodology

Introduction

This chapter outlines the design and methodology for
this research study. In particular, this chapter will
describe the: general research approach, population of
interest, sampling selection plan and data collection, test
instrument, variables under consideration, data analysis,
and assumptions and limitations of the study. Note that
this chapter was written after the survey instrument was
distributed, but before any data analysis was performed.
Thus, description of activities up to and including survey
distribution use the past verb tense;.subsequent activities

such as data analysis are written in the future verb tense.

General Research Approach

Although career development for the 27XX and 0029 duty
Air Force Specialty Codes (AFSC) has been developed by a
select panel of experts, there has been little formal study
of the subject. Only a few graduate studies have been
conducted in this area, none of which have researched the
timing of skills.development based on need. A logical
source of information about skills needs at ; different
management levels, is of course, the many "experts"
currently in the 27XX and 0029 duty AFSC. Who better to

determine the importance of the 14 skills (defined in

Chapter 2) or which of the 14 development methods (also
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defined in Chapter 2) best develops each skill? This
realization leads inevitably to a research method based upon
a survey of the perceptions of these experts. Due to the
behavioral nature of the subject matter, a combination of
non-parametric statistical tests, frequency distribution
analysis, and qualitative analyses will be the methods used

for this research.

Population of Interest

The population of interest for this research study
consisted of Acquisition Project Officers (duty AFSC 2721
and 2724, Acquisition Management Officers (duty AFSC 2711
and 2716), and Program Directors (duty AFSC 0029), Groups 1,
2, and 3 respgctively, within. the three major product
divisiohs within the Air Forc; Sysfems Command (AFSC). The
threelproduct divisions within the popﬁlation of interest
are: Aeronautical Systems Division (ASD), Electronic
Systems Division (ESD), and Space Systems Division (SSD).
Due to the differing types of systems acquired, and thus
potentially different acquisition practices, the selection
-0of three product divisions was determined to provide a more
representative sample than would only one product division.

Based upon personnel listings obtained from the Air
Force ATLAS Database, the population size was determined to
consist of 1647 individuals. This can be further sub-

categorized into 937 Acquisition Project Officers (207

2721's and 730 2724's), 679 Acquisition Management Officers
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(229 2711's and 450 2716's), and 31 Program Directors

(0029's).

Sampling Selection Plan and Data Collection

Sampling Selection Plan. Selection of the sample
representing the above population of interest was determined
in two steps. First, the overall sample size was computed
based upon the sample size needed to statistically test the
research hypotheses stated in Chapter 2. Secondly, the
sample was proportionately stratified into three mufually
exclusive sub-populations (one for each management level).

Overall Sample Size. Since non-paramettic
statistical tests will be conducted, a truly precise method
of determining sample size was not possible. However, for
the purposes of.determining a jﬁstifiable sample size a .
logical method was used. The logical method consists of
first determining (precisely) the sample size for the
comparable parametric test, and then inflating that sample
size to compensate for the non-parametric test's reduced
efficiency.

To test for an association between each management
level and the perceived importance of each of 14 skills, the
non-parametric Spearman Rank Correlation Coefficient (Rs)
will be calculated. Note that a non-parametric.test will be
used since the data collected will not be interval level

data. The efficiency of this test in comparison to the




corresponding parametric test (Pearson's R) is 91% (Siegel,
1956:213).

Determining the sample size needed for the confidence
interval for the parametric Pearson R test (Snedecor and
Cochran, 1980:184-186), a sample size needed for a 90%
confidence interval for a bound of + or - .1 R is 273.6.
Inflating the sample size of 273.6 needed for the parametric
test .by 91% (due to the previously stated non-parametric
inefficiency) yields a sample size of 300.6. Finally,
inflating this sample size based upon an ahticipated
response rate of 50% (due to the voluntary nature of the
survey) yields a sample size of 601._

Sample Stratification. In order to ensure the
sample accurately represents the population, the 601
indivi&uals to surveyed must be proportionate tobthe nﬁmber
of individuals of each sub-population (management level) in
the population (Emory, 1985:306-312)l The only exception
was Group 3 (duty AFSC 0029). Since there are only 31
Program Directors in the population and a response rate much
less than 50% was anticipated, all 31 individuals were
surveyed. This leaves 570 to be stratified amongst the two
remaining management levels. The following number of
surﬁeys were distributed to each of the following groups:
Group 1 - 324 (2721 - 72, 2724 - 252), and Group 2 - 246
(2711 - 78, 2716 - 168). These sampling quantities were
proportionate to the population. Furthermore, each was

divisible by three; so that an equal number of surveys were
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be allotted to each product division (ASD, ESD, and SSD) for
each group. Proportions of one-third for each Product
Division were selected (versus proportionate to the number
of personnél) to gain a equal representation of the three
different types of systems being acquired. Though not used,
an alternative survey allotment could have been proportioned
based upon the number of personnel assigned to each product
division.

Data Collection. The Air Force ATLAS Database included
mailing labels for each individual. 601 surveys (and pre-
addressed return envelopes) were distributed to randomly
selected individuals in accordance with the stratification
requirements_stated above. Although the survey cover letter
requested responses within 10 working days after receipt,
data will be accepted for fﬁur calendar wéeks. At that
time, all surveyé will be collected and converted into
numerical data format. Surveys received after that time

will be disregarded.

Test fnstrument

The purpose of the survey was fourfold: 1) collect
classification and background information, 2) to measure the
perceived importance of the 14 skills,-3) to measure the
preferred method(s) to develop each skill, and 4) to garner
qualitative inputs on skills, development methods, and
general career developmen; philosophies. The survey

designed to meet the above stated purposes was further
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moderated by two goals: 1) provide accurate and unbiased
data, and 2) make the survey clear and easy to complete.

To meet the first goal, sources describing survey
design were carefully studied (Emory, 1985:199-240),
(Guilford, 1954:170-190). Key considerations were: question
order, use of distinctive vocabulary for ranking, and
avoidance of "central tendency” and "halo effect". 1In order
to have each respondent rate the exact same 14 skills and 14
development methods, the definitions in Chapter 2 were
provided. Also, the respondent was cautioned to use the
definitions provided, even if his/her own definition might
differ. |

The second goal of making a clear and easy to complete
test instrument was accomplished by incorporating the
comments of: survéy experts, Aif Force Manpower'Pefsonnel
Comman& (AFMPC), and the 20 individuals who completed a
prototype survey. Finally, the survey cover letter stated
the importance and intended use of the data being collected
and was signed by the research sponsor, Mr. Teddy Houston,
Acting Director of Acquisition Career Managment, Office of
thg Assistant Secretary (Acquisition) of the Air Force. The
survey cover letter, approved survey, and AFMPC approval

letter are presented in Appendix A.

Variables Under Consideration

The variables of interest are the 14 common management

skills and the 14 development methods available to Air Force
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officers as defined in Chapter 2. These variables

are listed in the table below.

Table 3

Variables Under Consideration

_ A _

VARIABLE | VARIABLE DESCRIPTION

Skills THE FOURTEEN MANAGEMENT SKILLS

sl Controlling

S2 Decision Making

s3 Information Processing

S4 Leadership

S5 Motivation

Sé6 Oral Communication

s7 Organizational Politics

S8 Planning

s9 Project Organization

S1l0 Resource Allocation

Sll Stress/Conflict Management

s12 Team-Building

S13 Technical

s14 Written Communication

Methods FOURTEEN SKILLS DEVELOPMENT METHODS -

M1 Project Officer (PO)/Program Manager (PM)
Experience

M2 Observational Experience

M3 General Acquisition Experience

M4 Operational Experience

M5 Headquarters Experience

M6 General Training

M7 Short Courses

M8 Long Courses

M9 Technical Bachelor's Degree

M10 Non-Technical Bachelor's Degree

M1l Graduate Degree

M12 Squadron Officer School

M13 Intermediate Service School

M1l4 Senior Service School
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at a i

The data analysis will be conducted in six major
groups: Preliminary Analysis, Research Objective 1
Analysis, Research Objective 2 Analysis, Research Objective
3 Analysis, Research Objective 4 Analysis, and Respondent
Comments Analysis.

Preliminary Analysis. In order to assess the degree to
which the sample répresents the population, an analysis will
be performed to determine response rates, and sample
population background information. The overall response
rate will be determined and sub-categorized by group, duty
AFSC, Product Division, and military rank. Each group's
(management levels 1, 2, and 3) average background will be
assessed in the four major development methods areas:
Experience, Training, Education, and ProfessiQnal Military
Education (PME).

Research Objéctive l Analysis. Any skills repeatedly
mentioned on the qualitative section of the survey in
addition to the 14 presented will be described for the
benefit of future research.

Research Objective 2 Analysis. As previously stated,
to test for an association between each management level and
the perceived importance of each of 14 skills, the non-
parametric Spearman Rank Correlation Coefficient Rho (Rs)
will be calculated. This coefficient can range from -1 to
+1. A negative number indicates a negative association

(decreasing skill importance as management level increases),
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a positive number indicates a positive association
(increasing skill importance as management level increases).
The smaller the magnitude of the number, the lesser the
association (a zero indicates no association).

Since there are three group levels, 4 different Rs
values can be calculated for each skill: 1) Group 1 and 2
versus skill importance, 2) Group 2 and 3 versus skill
importance, 3) Group 1 and 3 versus skill importance, and 4)
Groups 1, 2, and 3 versus skill importance. The fourth Rs
value is of major interest since it describes the overall
association between all three group levels and skill
importance. The bther three Rs values, however, may provide
-useful insights to that overall Rs value and may even
provide other useful information;

Once determined, the coefficient can further be
converted into a "t" statistic using the formula:

t = Rs * [(N-2)/(1-Rs!)]¥? (siegel, 1956:212). Using a
standard t-distribution table, a null hypothesis of "no
association".will be_accepted if the "t" statistic
calculated is less than the critical value in the table for
the appropriate degrees of freedom (N-2) and significance
level of alpha (a) 0.10, two-tail test. Conversely, a "t"
statistic greater than the critical value results in
rejection of the null, thus a conclusion of "significant"
trend will be made. 1In order to declare an overall
association (REJECT the null hypothesis) between group level

and skill importance, all four Rs values must be
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statistically significant. Partial rejection will be
declared when only one sub-group (group 1l & 2 for example)
has a t value greater than the critical value. An example
describing the mechanics of determining Rs and the "t"
statistic is presented in Appendix B.

Research Objective 3 Analysis. Any development methods
repeatedly mentioned on the qualitative section of the
survey in addition to the 14 presented will be described for
the benefit of future research.

Research Objective 4 Analysis. To determine the
development method(s) most effective, a frequency
distribﬁtion of the number of times each development method
(M1 - M14) is selected will be calculated for each skill.

A histogram will be plétted, and the three most frequently
selected methods wili be designated the overall "best"
method(s). A hypothesis will be REJECTED if any "preferred”
development method is selected by at least 25% (50
individuals) of the respondents.

Respondent Comments. Any comments (other than skills
or development methods); especially in the area of general
career development philosophies, mention repeatedly will be
described. These comments may be useful in areas outside
the scopé of this studyvand may add insight to any
conclusions reached. These comments may, of course, benefit

future research in this topic area.
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Assumptions and Limitations of the Study

1. The data is representative of the true relationship that
exists between the variables and the real world (measurement
is valid).

2. The measures of the data are reliable.

3, The sample is representative of the population.

4. The definitions and measurements of the previous studies
are valid and reasonable.

5. The study is limited to nonrated USAF Officer program
managers.

6. The survey includes a qualitative section for
identification of additional skills and development methods
by each respondent, and his/her general opinion of the
current career path, however, these will not be included in
the Quanﬁitative analysis.' .

7. The skills and development methods rankings will be
based upon the definitions provided in the survey; personal

bias by the respondent may occur.
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I1V. Data Analysis

Introduction

This chapter presents the analysis of the test
instrument data. The analysis will be divided into six
parts: Preliminary, Research Objectives 1 - 4, and

Respondent comments.

Preliminary Analysis

The purpose of this analysis is to assess the degree to
which the sample represents the population. This analysis
was performed in two areas: response rates, and sample
background information.

Response Rates. The response rate was determined by
counting the number of "useable"'(compiete and optically
readable) surveys received by the cutjoff date. Most of the
surveys received were useable. The overall response rate
was lower than expected. Interestingly, Group 3, Program
Directors (duty Air Fo;ce Specialty Code (AFSC) 0029) had
the highest response rate, but was anticipated to be the
lowest. A‘table summarizing the response rates is provided
below. Graphical representations of response rates by
military rank (a fairly representative response), and by
Group level by Product Division (Aeronautical Systems
Division (ASD), Electronic Systems Division (ESD), and Space
Systems Division (SSD)) are also provided. These findings

indicate the sample is representative of the population.
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TABLE 4

Survey Response Rates

CATEGORY # NUMBER | RESPONSE
SENT | USEABLE RATE
OVERALL 601 211 35%
DUTY AFSC
Acquisition 2721 72 22 31%
Project QOfficers 2724 252 90 36%
Acquisition 2711 78 15 19%
Management QOfficers 2716 168 69 41%
Program Directors 0029 31 15 48%
GROUP
Group l: 2721/2724 324 112 35%
Group 2: 2711/2716 246 84 34%
Group 3: 0029 31 15 48%
Product Division
ASD 201 108 54%
ESD ) 200 57 29%
SSsD 200 46 23%

SURVEY RESULTS

Responses vs Rank
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Figure 2 - Survey Responses Versus Military Rank
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SURVEY RESULTS

Responses vs Product Division & Group

120
« 601
§ 401
£
Z 20 1

2721/2724 2711/2716
Group Level

ER8R ASO Sl £SO SSD

Figure 3 - Survey Responses by Product Division versus
: " Group Level '

Background Information. The average backgrounds of
each group (management levels 1, 2, and 3) provide some
useful information. The average backgrounds were assessed
in the four major development methods areas: Experience,
Training, Education, and Professional Military Education
(PME). Graphs representing each of‘the four major
‘devel opment methods are presented below. Looking at the
experience backgrounds, there is a fairly good distribution
of the five types (Project Officer (PO)/Program Manager
(BPM), Observational, General Acquisition, Operations, and

Headquarters. PO/PM is by far the most prevalent,
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SURVEY RESULTS

Average Experience vs Group
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SURVEY RESULTS

Completed Educational Degrees vs Group
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Figure 6 - Background Education Versus Group Level
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Figure 7 - Background PME Versus Group Level
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especially by Program Directors (duty AFSC 0029).
Opgrational experience is the next most prevalent, but
mostly by group 2. Training backgrounds reveal an abundance
of General Training, but more interestingly, management
level 3 predominates. This indicates either that training
comes late in an Air Force officer's career, or perhaps that
there was a "rash" of training by duty'AFSC 0029 in order to
meet the "new" certification requirements. The education
backgrounds reveal a large percentage of technical bachelor
and graduafe deérees.( Notably, a very large percentage of
group 3 posses more than one graduate degree. The
predominance of technical bachelor's degrees may be key to
later discussions. Finally, the high percentage of
completion of PME is no surprise since in the Air Force PME

is highly encouraged (i.e. mandatory).

Research Obijective 1 Analysis .

Research Objective 1 was to compile a list of common
skills used by managers. This was done in Chapter 2. A
reiteration of the 14 common skills is presented in the
table below (the definition of each was provided in Chapter
2). The survey instrument requested the respoﬁdents provide
comments in two skills areas: 1) which skills have
been omitted from the survey, and 2) how have your "skills
needs'" changed over time?

In regard to the first question, the respondents

indicated several "missing" skills. Four that were
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Table 5

Original List of Common Management Skills

THE FOURTEEN MANAGEMENT SKILLS

Controlling

Decision Making
Information Processing
Leadership

Motivation

Oral Communication
Organizational Politics
Planning

Project Organization
Resource Allocation
Stress/Conflict Management
‘Team-Building

Technical

Written Communication

N A R

repeatedly mentioned were: 1) Personnel Management
(hiring, firing, selection of the "right" people), 2) Time
Management, 3) Delegation, and 4) Computer Litéracy. These
four skills were not included in the gquantitative part of
the survey and thus cannot be analyzed. These four
additional skills should, however, be considered for any
future research.

The second question (how have skills needs have changed
over time) resulted in many lengthy comments. Four basic
themes predominated. First, manager; transition from little
responsibility éo greater responsibility. This theme will
be of major significance in later discussions. Second,
managers start by working alone and in great detail; later,

they work as a team leader providing broad goals. Third,
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not only do "skills needs" change, but how the skill is used
changes. For example, decision making early in a manager's
career is based on "all the facts"; later, a manager must
learn to make decisions based on limited, and often
incomplete information. Finally, several comments stated
that in addition to needing certain skills, personal
attributes were essential to competent management. Having
all the skills won't help a manager who lacks common sense.

Research Obijective 2 Analysis

Research Objective 2 was to determine the relation
between skill importance and management level. This
analysis will be divided into the 15 sections. One for each
of the fourteen hypotheses stated in Chapter 2 (Table 1),
and a summagy of the results of 511 14 hypotheses. The
analysis for each hypothés;s will be on a separate page, and
each will be presented in the same format. Recall that four
. Rs (Spearman Rank Correlation Coefficient) values were to be
calculated for each skill: Rs|yy (all three groups versus
skill importance), Rsyy (Groups 1 and 2 versus skilf
importance), Rsj3 (Groups 1 and 3 versus skill importance),
and Rsy; (Groups 2 and 3 versus skill importance). To
Reject the null hypothesis, all four Rs values must be
statistically significant at the a = .1 (two tail) level.
Partial rejection occurs when some (but not all) of the Rs
values are significant. Acceptance of the null hypotheses

occurs when one or less of the Rs values is significant.
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Hypothesis 2A. There is no association between the
perceived importance of the Controlling skill and each
management level. The relevant statistics pertaining to

this hypothesis are provided in the table below.

TABLE 6

Controlling Skill Statistics

—

STATISTIC Group 1 Group 2 Group 3 |

Average Rating of Skill
(Perceived) Importance .6192 . 7440 .8556
(0 - 1 <highest>)

Spearman Rank Correlation

Coefficient (Rho) between: .2661%
Groups 1, 2, & 3: RSy

Groups 1 and 2: Rs;,y .2233%
Groups 1 and 3: RS, .2569%
Groups 2 and 3: Rsn | .1436%* | .

* Statistically significant (a = 0.1 level, (2 tail test))

The perceived importance of the Controlling skill
increases from group 1 through to group 3. There is a
significant association between skill importance and
management level between all groups (1 & 2, 1 & 3, 2 & 3,
and 1, 2, & 3). The hypothesis is REJECTED: There is A
SIGNIFICANT association between the perceived importance of

the Controlling skill and each management level.
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Hypothesis 2B. There is no association between the
perceived importance of the Decision Making skill and each
management level. The relevant statistics pertaining co

this nypothesis are provided in the table below.

TABLE 7

Decision Making Skill Statistics

Average Rating of Skill
(Perceived) Importance .7598 .8496 .9333
(0 - 1 <highest>)

STATISTIC Group 1 Group 2 Group 3

Spearman Rank Correlation

* sStatistically significant (a = 0.1 level, (2 tail test))

The perceived importance of the Deciéion Making skill
increases from group 1 through to group 3. There is a
significant association between skill importance a